Nutrient regulation of insulin gene expression.
The beta cell of the islets of Langerhans contributes along with other factors to glucose homeostasis by sensing changes in the plasma glucose concentrations and adjusting the rate of insulin production and release. Over short periods of time, insulin production is controlled principally through translation of pre-existing mRNA. Over longer periods, insulin mRNA levels are modulated through effects on the rate of transcription of the insulin gene, and also through changes in the rate of decay of insulin mRNA. These long-term effects may be important in allowing the beta cell to adapt to changes in diet or periods of fasting. Several mechanisms involved in the control of the rate of translation of insulin mRNA have been described. Effects of glucose metabolism on the turnover of insulin mRNA have yet to be characterized in detail. At the level of transcription, cis-acting DNA elements and trans-acting factors involved in the transient response of the insulin gene to changes in intracellular cAMP levels, or to signals generated as a result of glucose metabolism, have been identified.